Resistance to Pseudomonas toxin A: a sensitive marker to screen for mutagenic substances using V79 cells.
The goal of this study was the development of a mutagenicity assay in V79 cells using Pseudomonas toxin A (PTA) as a selective agent and to compare it with the V79/hypoxanthineguaninephosphoribosyl transferase (HGPT) assay. PTA inhibits protein synthesis by covalently modifying elongation factor 2 (EF-2). Mutations in the EF-2 gene, in genes responsible for the modification of EF-2, and also in genes for the transport of the toxin into the cells, lead to PTA resistance. This involvement of several genes might explain the relatively high spontaneous mean mutation frequency of (122.7 +/- 38.8) x 10(-6) in growing cells (2 micrograms PTA/ml) as compared with (3.97 +/- 4.68) x 10(-6) in the HGPRT test (10 micrograms thioguanine/ml), where only mutations in the HGPRT gene lead to resistance. Methyl methanesulphonate, methyl nitroso urea and UV light were directly mutagenic in the V79/PTA assay. Aflatoxin B1 was mutagenic in the presence of an S9 mix. Benzidine, procarbazine, 2-acetylaminofluorene (2-AAF) and 4-acetylaminofluorene (4-AAF) were positive in the V79/PTA test when rat hepatocytes were used for metabolic activation. Using cells treated together with those used for the PTA assay, benzidine, 2-AAF and 4-AAF were negative in the V79/HGPRT test, while procarbazine was found to be positive under these test conditions. Hexamethyl phosphoramide (HMPA) was tested in the presence of rat hepatocytes and was negative in both test systems. Phorbol-12-myristate-13-acetate was highly cytotoxic, but did not induce mutations at the PTA resistance loci. In conclusion, it was demonstrated that the V79/PTA assay is an easy and sensitive method to screen for gene mutations in mammalian cells.